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The strategy:

1. Define nucleon structure/hadronization
objects in QFT

2. ldentify cross sections that factorize in terms of
such QFT objects

3. Perform a global QCD analysis
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Acronyms for 1D distributions

m f;/n(§) : “Parton Distribution Functions”
PDFs

mdy;(C) - “Fragmentation Functions”
FFs
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What do we mean by “factorization”? e.g DIS
i
Fy(z, Q) —xz / 025/1 (Eaﬂ)

0 is calculable in perturbative QCD

0 cannot be solved in closed form
— inverse problem
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p (pldata) oc L(p, data)r(p)

BO] =<0 VO] =130 ~ EO]f
k k
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Regression strategies

m Maximum likelihood (CJ, CT, MMHT,...)

E[0] = 3 0(pi) ~ Olp)

VO] = & 3 0) — EO]

= hessian, lagrange
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Regression strategies

m Data resampling (JAM, NNPDF)

+ Generate N resampled data [Ui,k =0 + Ri,k(sai]

+ {pr : 1...N} from N fits to resampled data

+ Use flat priors as guess for the N fits
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Regression strategies

m Other approaches

+ Hybrid Markov Chain (Gbedo, Mangin-Brinet)

+ Nested sampling (JAM)
— challenging for higher dimensions O(100)



JAM19: “A less strange proton”

arXiv:1905.03788
NS, Andres, Ethier, Melnitchouk

Session KH: Nucleon Structure |
9:50AM , Wednesday, October 16, 2019
Room: Salon B
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The JAM 19 challenge

m Simultaneous extraction of s and s

m Dimension of parameter space is O(100)

m NLL evaluation ~ 1 min per point
In parameter space
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+ Factorization theorems
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+ Global analysis of nucleon structures
and hadronization
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Summary and outlook

m Challenges of the inverse problem

+ Efficient sampling of the posterior distribution
+ Identification of the best solution
+ Treatment of non compatible data sets

(not discussed in this talk)
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+ M. Kuchera Session FE: Mini-Symposium: Towards a US Electron lon
Collider: Physics, Accelerator, and Detectors Il

11:00 AM, Tuesday, October 15, 2019
Room: Salon 5

+ M. Houk & E. Tsitinidi Session HA: Conference Experience for
Undergraduates Poster Session
4:00 PM, Tuesday, October 15, 2019
Room: Salon 1

32/32



